Abstract. Vilnius seven-color photometry has been obtained for 238 stars down to 13th mag in the area of the California Nebula in Perseus. For nearly all of the stars photometric spectral classes, luminosity classes, absolute magnitudes, interstellar reddenings, extinctions and distances are determined. The present paper contains the results of photometry and the parameters of the stars.
INTRODUCTION
This paper is an extension of the program of investigation of the Taurus-Auriga-Perseus-Aries dark clouds by photoelectric photometry in the Vilnius seven-color system. The earlier investigations included a number of areas in Taurus and southern Perseus: the Taurus area containing the Lynds dark clouds L 1538, L 1528, L1521 and L1495 (Straizys & Meistas 1980 , Straizys 1982 , Straizys et al. 1982a ,b, 1985 , the Taurus area containing the Lynds daxk clouds L1551, L1546 and L1543 , the area around the variable star RV Tau , the Merope dark cloud in the Pleiades (Cernis 1987) , the area around the reflection nebula NGC 1333 (Cernis 1990) , the area around the open cluster IC 348 and in the Per OB2 association (Cernis 1993) , the area around the open clusters NGC 1750 and NGC 1758 .
The area investigated in this paper includes the California Nebula (NGC 1499) and is bounded by the following 2000.0 coordinates: RA from 3 h 48 m to 4 h 10^ and DEC from +35° to +39°. The northern part of this area is covered by the dark cloud Khavtassi 257 (Khavtassi 1960) . The Lynds (1962) catalog separates several smaller dark clouds in the area: L 1449, L 1456 and L 1459.
In the present paper we describe the methods of observation and reductions, and the determination of spectral classes, absolute magnitudes, color excesses, interstellar extinctions and distances of the stars. The catalogs present the observed magnitudes and color indices (Table 2 ) and the physical properties and distances of the stars (Table 3) . Investigation of interstellar extinction in the area will be described elsewhere (Straizys, Cernis & Bartasiute 2001) .
OBSERVATIONS, REDUCTIONS AND THE CATALOG
Photoelectric photometry of 238 stars in the standard passbands of the Vilnius system (Table 1) was performed in 1994-1996 with the 1 m telescope of the Institute of Theoretical Physics and Astronomy situated at the Maidanak Observatory in Uzbekistan. In the area almost all stars down to 10th mag were measured. In the dark clouds north of California we observed a number of fainter stars down to 13th mag. In all cases we tried to reach the accuracy of flux measurements better than ±0.01 mag, so at least 10 000 pulses were usually counted in each filter. For the faintest stars this condition was sometimes disobeyed, and the accuracy of their magnitudes and color indices can be somewhat lower, especially in the ultraviolet filters for red or reddened stars.
The extinction coefficients of the atmosphere for every moment of observation were determined by the Nikonov (1976) method adjusted to the Vilnius system by Zdanavicius (1975 Zdanavicius ( , 1996 . The star HD 23609 (V=6.97, F9 IV) in the Pleiades was used for the extinction determination. Transformation equations from the instrumental to the standard system were determined from observations of about 20 stars in the Cygnus Standard Region (Zdanavicius & Cerniene 1985) . Details on the instrumentation and reduction procedures are given by Bartasiute (1999) . The catalog of V magnitudes and color indices in the standard Vilnius system for the observed stars is given in Table 2 . The number of independent observations for each star, n, used to take the average values of magnitudes and color indices, is given in the last column. The identification numbers correspond to Figs. 1-4. BD numbers are also given in the Table. HD and other numbers, as well as information on duplicity and variability, are presented in the Notes.
CLASSIFICATION OF STARS
For the determination of spectral classes and absolute magnitudes of stars the following two independent methods were used.
(1) Interstellar reddening-free diagrams QUPY,QPYV', QUPY,
QXYV; QUXY,QUPYV) QUPY,QXZS
and QXZS,QXYZ calibrated in terms of MK spectral classes and absolute magnitudes My by Straizys et al. (1982c) . Here the reddening-free Q-parameters are defined by the equation:
and
This method gives the accuracy of spectral class ±1 decimal spectral subclass. The accuracy of MY depends on spectral type and varies from ±0.3 to ±0.5 mag. Absolute magnitudes are adjusted to the modern distance scale based on the Hyades distance modulus V -M V = 3.3 mag (Perryman et al. 1998) . stars with 1% accuracy, AQ is usually of the order of ±0.01 -0.02 mag for B-A-F-G stars and of ±0.02 -0.03 mag for K-M stars.
For the successful application of both methods we should be sure that Q-parameters of the standard stars are calculated with the color-excess-ratios which are valid for the given area. For the general Galactic dust layer and for dust clouds of moderate density, the so-called normal interstellar extinction law is applicable. In the vicinities of O-type stars and in the densest dust clouds, considerable deviations from the normal law are found (for a discussion, see Straizys 1992) . Consequently, before we begin doing the photometric classification of stars in any area, we must investigate its interstellar extinction law, i.e. the ratios of color excesses and the ratio of extinction to color excesses.
The interstellar extinction law in the area north of the California Nebula has not been investigated in this respect so far. However, the area is at the edge of the Per OB2 association which was the subject of several extinction law studies. Coyne, Gehrels & Serkowski (1974) have found that the stars £ Per and ( Per show normal values of the wavelength of maximum polarization, A max at 0.59 and 0.58 /zm. This wavelength is proportional to the ratio R = AV/EB-V and gives R 3.2-3.3, which is close to the ratio for the normal interstellar extinction law. By application of the variable extinction and the color-difference methods Guetter (1977) has obtained a similar value (R « 3.2) for the Per OB2 association. Rossiger (1971) finds normal R ratio in the Per OB2 association from star counts in two colors. Friedemann (1973) finds the extinction bump at 220 nm to be normal for the stars £ Per, £ Per and e Per.
At the same time, higher values of R were obtained in the area of the young open cluster IC 348. From UBVHKL photometry, Strom, Strom & Carrasco (1974) find by the color-difference method that in this area R increases from 3.0 to 4.1 with increasing reddening. In the region of the reflection nebula NGC 1333 Cernis (1990) has found R values from 3.5 to 4.0 by the maximum polarization method, using the observations by Turnshek et al. (1980) . Bhatt (1986) has found larger than normal A max polarization in the dust cloud B5, located 5° south-west from the California Nebula.
In the California Nebula area the character of interstellar reddening law can be estimated from analysis of color indices in various photometric systems of the star £ Per (HD 24912, 07.5 III), the exciting star of the nebula. Its color excess is EB-V = 0.33, and 
.4, i.e. slightly larger than is expected for the normal extinction law (i? = 3.15). However, the ratio
EU-B/EB-V
-0.67 is very close to the normal ratio 0.72, determined from observations of 0-type stars (Straizys 1992) . The UBV data taken are from Nicolet (1978) and K is taken from Castor & Simon (1983) .
The observed color indices of £ Per in the Vilnius system are given in Table 2 . Since the intrinsic color indices of 07-08 stars in this system are zeros, all color excesses are equal to observed color indices. Table 3 gives the ratios of color excesses for £ Per and for the normal interstellar extinction law (Straizys 1992) . The rms errors listed are typical of the photometric determination of color-excessratios and are taken from Straizys, Corbally & Laugalys (1999) . The conclusion is that £ Per exhibits the normal extinction law within the errors of determination. The larger ratio of Ey-s/Ey-v most probably is the result of some emission in the Ha line on which the S passband is centered. The normal interstellar extinction law for £ Per was also found by Goy (1972) from its observation in the Geneva seven-color system. Consequently, there are no firm indications that the interstellar extinction law in the California area is abnormal. This conclusion is also expected from general considerations of the causes of grain size modification: (1) the area does not contain regions with very high dust density where the coalescence of dust grains could take place, and (2) no hot luminous stars are present, whose radiation would be capable to remove small dust grains. Therefore, in our calculation of Q-parameters we use the normal ratios of color excesses and in the calculation of interstellar extinction from color excesses we use the normal R ratio. The two methods applied for the determination of spectral classes and absolute magnitudes give compatible results. Spectral classes usually agree within 1 decimal subclass. Luminosity classes usually are the same when determined by both methods.
The color excesses Ey-v were calculated as differences between the observed Y-V and the intrinsic (y-V)o taken from Straizys (1992) for stars of various spectral and luminosity classes. Distances of stars were derived as usual:
where R = 4.16 for the normal interstellar extinction law. Table 4 gives the results of photometric classification: spectral types, absolute magnitudes, color excesses Ey-v, extinctions Ay, distances r in parsecs and, in the last column, the classification accuracy aQ discussed in p. 12. The expected rms errors are: ±0.03 mag for Ey-v, ±0.1 mag for Ay and 15-25% for distance. In Table 4 , the values of distances at r > 200 pc are rounded to the nearest number multiple of 10.
We collected spectral types determined for the stars in the area by other authors. In most cases, only spectral classes determined from low dispersion objective-prism spectra are available. The data were taken from the HD catalogue, the HDE catalogue (Cannon & Mayall 1949 , Nesterov et al. 1995 , Seyfert et al. (1960) , Voroshilov et al. (1985) , Ungerer et al. (1985) , the PPM catalogue (Róser & Bastian 1991) and the Hipparcos and Tycho catalogues (ESA 1997) . For some of the stars in the area Guetter (1977) gives more precise spectral types in the MK system determined from slit spectra. All these spectral types are given in the column named "Other sp. type". Evidently, most of them are of considerably lower accuracy than the spectral types determined in this paper.
We have found 23 stars in the area which are nearer than 250 pc and for which Hipparcos parallax measurements are available. Distances of these stars are intercompared in Fig. 5 . Differences of the photometric and trigonometric distances are within the error boxes (the standard deviation ±25 pc), and no systematic effects are seen. A comparison of absolute magnitudes determined photometrically and from the trigonometric parallaxes (with interstellar extinction taken into account) gives the standard deviation ±0.42 mag and no systematic difference.
